The structure of occupations for women has undergone episodic changes throughout history. Despite frequent claims that the recent transformation in women's work is an unheralded phenomenon, it is in fact a small part of a more expansive historical evolution in the structure of occupations. Of all the changes witnessed in the history of this labor market, few have been more impressive than the rapid emergence and feminization of the clerical sector and the related decline in manufacturing employment for women. A century ago clerical sector employment for women was practically non-existent, yet clerical work has been the quintessential female occupation for most of the twentieth century. This transformation was so rapid that even as early as 1920, 22% of all employed non-farm women in the U.S. were clerical workers and about 50% of all clerical workers were women. Change in the composition of the female work force, from young and single to older and married women, was less rapid. But this slow demographic evolution appears to have been related to the more dramatic structural transformation of jobs. This paper will explore the underlying causes of both the sectoral shift in occupations and the related compositional change of the female labor force.
Work in manufacturing and clerical employment offered two distinct earnings-experience profiles. Most important among these differences was the entrance requirement of some off-job training in the clerical sector.
Not surprisingly, wages were higher for clerical work than for that in manufacturing, but for the families of most young women with limited job attachment, manufacturing work was still preferable. Various changes during the early twentieth century, most prominently the rise of high school education, drew young women in large numbers from the manufacturing to the clerical sector. The relative wage of clerical work to that in manufacturing fell substantially during this period. The differential growth in female employment in these two sectors was impressive; the average annual increase in the clerical sector was almost five times that in manufacturing. Changes in the structure of the economy, primarily increases in the service sector, served to buoy the demand for office workers. But The model developed to explain these historical changes summarizes an occupation by the vector of characteristics associated with its earningsexperience profile. Occupations may differ by off-job and on-the-job training and by the depreciation of skills with age and with time away from the labor market. Individuals with differing life-cycle labor force participation may opt for different occupations, and many have viewed the segregation of occupations by sex as a product of such individual optimization [Mincer and Polachek, 1974; Polachek, 1979; Zeliner, l975J.- occupations. It was only with the emergence of the clerical sector early in this century that women were able to choose an occupation with these characteristics. The dominant work for women at that time, other than domestic service, was that in manufacturing, and the features of its earnings profile were wholly dissimilar to those we now view as customary for women. This paper has two purposes. The first is to demonstrate that relatively flat earnings profiles have not always been the norm for women's occupations and that the choice of occupations by characteristics of the earnings profile can be viewed as part of a long and continuous process in American history. The second is to use estimates of the earnings profiles to judge whether changes in relative wages in the two sectors from 1890 to 1930 could have resulted from particular supply side influences. The impact of these influences on the relative growth of female employment in the two sectors can then be assessed.
The first section describes the features of female earnings profiles estimated for various samples of manufacturing and clerical workers from 1888 to 1940. It is highly fortunate that these surveys, which contain data as rich as those in more recent studies, have survived. Earnings profiles for employment in manufacturing in 1888 and in 1907 rose steeply with experience and peaked early, while those in the clerical sector at a later period were much flatter and did not peak within the relevant range. There were, as well, other features of these profiles that differed, giving young women a choice as to which characteristics they valued more highly at given wages. The second section discusses changes in the occupational structure of female employment and in the composition of the female labor force from During the two decades around the turn of this century most working women were single, and those who were married and in the labor force were generally not career women, but were instead working to overcome some unanticipated loss in income from a husband's illness or unemployment. A substantial fraction of single women who worked when young expected therefore to leave the labor force upon marriage and not to reenter it.
There were two major occupational groups for women in the late nineteenth century: factory work and domestic service. Employment for young women in manufacturing increased in importance during the late nineteenth century, comprising 24.6% of all non-farm working women in 1870 but 31.8% in 1890. The major industries employing women were textiles, clothing, food, shoes, paper, and tobacco. More important than the nature of the industries 5 that employed them was the pervasive organization of work for women in manufacturing. About 47% of women across all industries worked on piece rates in 1890, and it will be seen that this method of renumeration is critical in understanding the structure of earnings with experience.' Occupations varied greatly within the manufacturing sector, but characteristics were common to virtually all positions in terms of the education and training required for the job, and the dexterity and physical acumen demanded of the worker. that for married women of 937 observations.-Earnings equations were estimated for both studies of the form implied by a linearly declining investment ratio [Mincer, 1974] ,
where Log '' = log of annu$1 earnings at time t , e = years at work at time t, s = years at school, D = days lost or days worked per year, and the x1's are personal and family characteristics that influence the efficiency or intensity of market work. It should be noted at the outset that the main results of this paper are independent of this particular functional form, and that a highly flexible form yielded essentially the same results. In addition, although "synthetic cohort" forms are estimated, which might be flatter than actual earnings functions, the conclusions from comparisons across occupations are probably not affected. The definitions of the variables vary somewhat across the two samples and are given in Table 1 .
The regression results are given in Table 2 .
Earnings rose steeply with experience on-the-job and peaked early in Standard errors are in parentheses under coefficients. All starred coefficents (*) are significant at the 5% level; those with (**) are significant at the 10% level.
Variable definitions and means are in Table 1 . aThe R2 in parentheses applies the coefficients from this GLS estimation to the unweighted data.
8a
Four major factors account for the shape of the manufacturing earnings function: maturity, on-the-job training, and depreciation from aging and job related factors. A small part of the steeply rising initial section is accounted for by maturity alone. Because the 1907 Study contains data on age, years at school, and the age at which work began, maturity can be separated from learning on-the-job by entering the age at which work began in addition to job experience. Earnings would have risen at 2.2% per year, around the age of entering the labor force, even without job training. Therefore, the steeply rising segment which remains after accounting for relative maturity is a function of job related factors alone.
Because almost one-half of women working in manufacturing in 1890
were paid by the piece, the rising portion of the earnings profile is not Many of these women were sewers, working in their homes and using skills that had depreciated less with time out of the labor force than with
These data suggest that the finding for single women of a peak in the earnings experience profile is not an artifact either of the small sample size both at older ages and at higher experience levels or of some selective sampling bias. Although some of the decline in earnings may have been a product of aging alone, another part may have been caused by physical depreciation from job related factors particularly for those working in factories,!2! Earnings functions for men working in the manufacturing and mining sectors at the same time period also peaked earlier than do those for contemporary men, but these earnings profiles for men did not peak as early as did those for turn-of-the-century women. Because of data limitations, it is difficult to compute the impact on earnings of intermittant labor force participation for women in these samples. The fact that married and widowed women earned 26% and 38% less, respectively, than did single women in 1888 suggests a decrease in earnings with time away from the labor force, but age itself may have been the overriding factor in this regard.
In 1907 These data contain detailed micro-level information on work histories, education, personal characteristics, and earnings both in 1939 and at the beginning of office work. These data have been used to estimate equation
(1), and the results are given in Table 3 . Sample means and variable definitions are given in The return to grade school education for clerical workers was about equal to that in the manufacturing sample, but the returns to high school education were greater.1 Furthermore, vocational school, business training, and college substantially increased earnings for clerical workers, and a high school diploma, of course, was generally a prerequisite for such education.
Unlike the manufacturing sample, the clerical survey allows a direct computation of skill depreciation from years away from work due either to "home time" or to being laid off the job. Each year of "home time" resulted in a 1.8% decline in earnings, a figure of comparable magnitude to that estimated for contemporary profiles.--±/ The "home time" coefficient is slightly less than the 2.2% decline due to furloughs, which is reasonable since being laid off the job may signal lower job productivity. The inclusion of age as a variable in the Table 3 regression does not result in a significant coefficient. Therefore, decreases in productivity in clerical work arose from gaps in labor force participation and not from depreciation in job skills because of aging.
In summary, the essential differences between the earnings function for manufacturing work and for clerical work concern the returns to higher and vocational education, the possibility of learning on-the-job, and the roles of age and job related depreciation in affecting earnings. All of these factors were important in the decisions of young women and their families regarding schooling and occupational choice during the early part of this century. I will assume in the remainder of this paper that the choice of occupations is coincident with the choice between the features of the two earnings profiles and that young women and/or their parents made decisions by maximizing the present discounted value of net earnings. Table 4 ). Most importantly, the timing of changes in labor force participation and occupational structure suggest the operation of labor supply factors. Because off-job training was generally a prerequisite for clerical work, its 1910, 1920, 1930: Clerical and kindred workers + telephone and telegraph operators. 1940, 1950: Clerical and kindred workers.
Manufacturing Sector 1890, 1900, 1910, 1920, 1930: Manufacturing and mechanical industries. Clerical work was the first numerically important occupation for women, other than teaching, that required some educational commitment and gave, in return, a higher wage and the promise of an earnings profile that made intermittant labor force participation a feasible option. It was the first career for women that had an extensive appeal, in the sense that the term "career"
indicates an occupation having a long-run planning horizon, There were various aspects of clerical work that facilitated its rise, some of which are reflected in the estimated earnings function of Section 1. The machinery of clerical work became standardized in the early twentieth century and there was far less specific human capital developed on the job than in the pre-typewriter age.-1
Employers no longer had to screen workers with respect to job attachment because training costs were now virtually separate from the job. Clerical work was the beginning of both off-the-job training for women and the standardization of the female work force, and it served, therefore, to increase substitution possibilities among individuals and to raise substitution possibilities in allocating work time over time for individual women. 17 During the same decades that clerical work expanded most rapidly, relative wages for clerical workers fell substantially. Paul data indicate that the ratio of wages in clerical work to those in manufacturing (wc/wm) for men and women combined decreased from 2.21 for the 1890-99 period to 1.74 for l920-26)-1 Douglas' data do not distinguish between male and female wage ratios, however various other sources show that the ratio for women decreased more than did the average. One study, using Because the clerical wages in the Ohio study are only for bookkeepers, clerks, and stenographers, the overall trend should be more extreme, because typists, who were paid less than average, increased in importance over this period. Douglas [1930, pp. 366-69] as women became a greater proportion of all clerical workers, the average wage would fall because women's wages were lower than were men's. But because further analysis has shown that wages for women in clerical work declined relative to those for women in manufacturing, this third factor does not appear to be of importance. Douglas' first hypothesis is also thrown into question by the fact that wages in clerical work continued to decline relative to those in manufacturing well past the initial period of replacing the nineteenth century male clerk. There may be some substance to Douglas' second point, about the existence of quasi-rents, although the analysis in Section 3 indicates that a large fraction of the difference in wages can be explained more conventionally.
The remainder of this paper will demonstrate that the difference in wages between female workers in the clerical and manufacturing sectors in 1890 can be explained by the differences in schooling requirements for the two occupations and by, perhaps, a self-selection into clerical work of women who desired to reenter the -labor force after marriage. Rising real incomes led to an increase in education and in leisure for daughters This higher valuation of the time of teenaged girls may have served to decrease the wedge between the initial wage rate in clerical work and that in manufacturing. Reinforcing this effect was the fact that clerical work had far less depreciation with age and little with respect to "home time," and was preferred as the labor force planning horizon of many women became longer.
These effects may in turn have been reinforced by other changes such as decreases in the birth rate, the expansion of compulsory education, and increased amenities of office work. will be used to explore the possible impact of certain supply side effects.
Assume that the female labor supply schedule to the two sectors is one of constant elasticity, which in rate of change form is given by
where an asterisk (*) over a variable denotes dlog() , and Wm is the (1-ct)fl
will be the change in clerical employment due to the convergence in average wages in the two sectors, and It will be assumed that equi1ibriun in the labor market necessitates the equalization of present discounted net earnings for the two occupations.
Individuals choosing between occupations M (manufacturing) and C (clerical)
will maximize net present discounted value (P) so that at the margin m = that is
tb tb+V where M(t) and C(t) are earnings functions and r is the discount rate.
Labor force participation begins at age tb in manufacturing and at age Log c = c
The incomes in the two occupations are 'm and Y , H is "home time,"
and the terms in the brackets are the starting incomes in the two occupations.
Both (9) and (10) are linear approximations to the quadratic forms in Tables   2 and 3 to facilitate computations. Equation (9) is piecewise in accordance with the results on married women in manufacturing.
Around the turn of this century, few married women worked for pay outside their homes and most young women entering the labor force could expect to work continuously until marriage. Most industrial censuses at that time indicate that work began at about age 15 in manufacturing, and it seems reasonable to assume here that work lasted for about 10 years.1 Although 25 is a somewhat late age at marriage, the cohort of single women working in 1890 married later than did any other in American history, and it is possible that work itself delayed marriage for a host of reasons. Assume, as well, that clerical work required three years of vocational schooling but that the choice of occupation did not affect the age at first marriage.--1 Given (9) and (10), equation (8) calculate their joint influence on employment changes by using equations (5) and (6) and assumed values for the three elasticities. Mincer and Polachek (1974) stress the role of skill depreciation in accounting for differences in earnings between men and women. Polachek (1979) continues this work by estimating atrophy rates for various occupations. However, see Sandell and Shapiro (1978) on these points, as well as the reply by Mincer and Polachek (1978) . Zeilner (1975) where S is years in school.
14. Mincer and Polachek (1974) Clerical workers in offices, manufacturing and stores.
** Clerical workers in offices only.
Sources: Clerical: Maher, Table 6 , P. 13; Manufacturing: Beney, Table 325 , pp. 48-51.
19. The parameter k=(Wc/Wm)(l + (Wc_Wm/Wm))=(l + (S/wm)) where, for example, s=schooling costs required for clerical work properly amortized. The model formulated is identical to that used for an excise tax. The wage in manufacturing (wm) is treated as the "base" wage with the clerical wage as the "base" wage plus the tax. Therefore, Wc is not directly entered in (4).
It should also be noted that the implicit assumption in the work that follows is the homogeneity of the labor force with respect to the factors affecting k. A more elaborate model would assume that these factors were distributed in some way across the population. A description of a market equilibrium in which heterogeneous workers sort themselves among occupations having different training components can be found in Rosen (1972) .
20.
It is somewhat difficult to compute total years work experience for women who have completed their working lives from information on the distribution of years experience of the working population. This problem is akin to computing the expectation of life at birth from information on the age distribution. In the same sense that the expectation of life at birth will depend on the rate of natural increase, the final work life will depend upon the net rate of increase among female manufacturing employees. In this way one can use stable population theory to convert a distribution of years work experience into an expected lifetime work experience for an average worker. The data in Working Women in Large Cities (1889, pp. 220-1) on the distribution of years work experience yield an estimate of about 8 years for the expected number of years work. The figure of 10 years is used in the example for convenience, and a lower figure would in fact raise the equilibrium (w/w) . See Goldin (1979) , for a discus-.
sion of this procedure.
21. About 75% of the women in the Women's Bureau 1930 study of clerical workers had attended high school. Of those clerical workers less than 21 years old in New York City, for example, 35.3% had graduated from high school. Furthermore, one-third of the women across all ages had some commercial business school training, other than that provided in high school.
22. The starting annual earning of $221 is computed from the Table 2 The distribution for years experience on the job in manufacturing closely approximates that in the 1888 Study (1889, pp. 220-221) . That for clerical 35 
